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Abstract of the contribution: This solution proposes to provision the FEC ratio with PSI to NG-RAN to perform PDUs discarding for DL packets.
1. Discussion
According to the Key Issue #1 description for FS_XRM Ph2, the following issues are defined:
This key issue will study PDU set based QoS handling enhancements considering both control plane and user plane perspectives. In particular, this KI will address:
· whether, what and how PDU Set based handling (e.g. new standardized 5QI, enhancements to Alternative QoS profiles, FEC, etc.) and PDU Set information (including Control Plane and/or User Plane information) provided by the AF/AS are enhanced.
NOTE: This will require close coordination with SA4 and RAN WGs.
If FEC is applied to XRM traffic, it means certain ratio of error (X%) for a PDU set can be tolerated. That is, if more than (1-X%) packets have already be transmitted successfully for the NG-RAN, then NG-RAN may discard the remaining PDUs of the PDU set. 
The solution proposed below is to enhance the PDU Set based handling at NG-RAN by associating/linking the FEC with the PDU set importance (PSI) in the PDU set information. There could be a case that the application server may provide more redundant coding packets to ensure higher transmission reliability for the PDU sets with more importance. Therefore, it is possible that PDU sets with different PSI values will have different FEC ratio. So, a solution is naturally proposed to enbale DL PDU set discarding at NG-RAN based on FEC considering the PDU sets with different PSI values.   

2. Proposal
It is proposed to add the following texts to 3GPP TR 23.700-70.

* * * First Change * * * *
[bookmark: _Toc97274375]6.X	Solution #X: Provision NG-RAN with mapping of PSI and FEC ratio for DL PDUs discarding
6.X.1	Key Issue Mapping
This solution targets KI#1, which is listed below:
This key issue will study PDU set based QoS handling enhancements considering both control plane and user plane perspectives. In particular, this KI will address:
· whether, what and how PDU Set based handling (e.g. new standardized 5QI, enhancements to Alternative QoS profiles, FEC, etc.) and PDU Set information (including Control Plane and/or User plane information) provided by the AF/AS are enhanced.
NOTE: This will require close coordination with SA4 and RAN WGs
6.X.2	Description
The present solution is based on the following principles:
1. The SMF obtains the mapping list of PSI value and FEC ratio either from the PCC rules received from the PCF, or preconfigured based on local configuration. The mapping relationship of PSI value and FEC ratio can either be 1) different PSI values with the same FEC ratio X% (PSI value #1, #2, #3, …, #N >> FEC ratio X%) or 2) PSI values with different FEC ratios (PSI value #1>>FEC ratio X%, PSI value #2>>FEC ratio Y%, PSI value #3>>FEC ratio Z%, etc. It should be noted that the FEC ratio is either the PDU Set Content Ratio (PSCR) that means the PDU Set is useful to the receiver when X% of the bits of the PDU Set is delivered correctly, or means that the PDU set is useful to the receiver when X% error can be tolerated and (1-X%) of the bits of the PDU set is delivered successfully. The granularity of the FEC operation is per PDU set. 
2. SMF sends the mapping list of PSI value and FEC ratio to the RAN node via AMF, together with QoS profile and QFI. 
3. NG-RAN checks the GTP-U header of the received DL packets from N3 interface and obtains the PSI value from the PDU set information. Based on the PSI value, NG-RAN determines the associated FEC ratio from the mapping list. It is assumed that, the situation that FEC ratio is provided to certain PSI value implicitly means that the FEC operation has been enabled by the APP server for this PDU set. 
4. NG-RAN may perform the DL PDUs discarding within PDU set based on the transmission progress of the DL packets to UE and the FEC ratio. 

6.X.3	Procedures
The Figure 6.X.3-1 shows the procedure for provisioning NG-RAN with mapping of PSI value and FEC ratio for DL PDUs discarding.


Figure 6.X.3-1: Procedures for provisioning NG-RAN with mapping of PSI value and FEC ratio for DL PDUs discarding.
The steps of Figure 6.X.3-1 are described as follows:
1. The AF sends the mapping list of PSI value and FEC ratio to the NEF using Nnef_AFsessionWithQoS_Create request message (UE address, AF Identifier, Flow description information or External Application Identifier, QoS Reference or individual QoS parameters, Alternative Service Requirements, DNN, S-NSSAI). 
2. The NEF authorizes the AF request that contains a single UE address and may apply policies to control the overall amount of QoS authorized for the AF. 
3. The NEF forwards received parameters to the PCF in the Npcf_PolicyAuthorization_Create request, including the mapping list of PSI value and FEC ratio. If the AF is considered to be trusted by the operator, the AF uses the Npcf_PolicyAuthorization_Create request message to interact directly with PCF to request reserving resources for an AF session and providing the mapping list of PSI value and FEC ratio. 
4a. The PCF generates the PCC rules that includes the mapping list of PSI value and FEC ratio and sends it to the SMF.    
4b. Alternatively, the SMF obtains the mapping list of PSI value and FEC ratio based on local configuration without receiving from PCF. 
5. The SMF sends the mapping list of PSI value and FEC ratio to the NG-RAN, together with QFI. 
6. For downlink direction, NG-RAN checks the GTP-U header of the received DL package from UPF to obtain the PSI. NG-RAN checks the received mapping list to determine the corresponding FEC ratio. If there is, then NG-RAN may perform PDUs discarding based on the FEC ratio and DL transmission progress. 
6.X.4	Impacts on services, entities, and interfaces
AF impacts:
· Provisions the mapping list of PSI value and FEC ratio. 

PCF impacts:
· Includes the received mapping list of PSI value and FEC ratio in the PCC rules and sends to the SMF. 

SMF impacts:
· Sends the mapping list of PSI value and FEC ratio to the NG-RAN either received from PCF in PCC rules, or by local configuration. 

NG-RAN impacts:
· NG-RAN checks the GTP-U header of the received DL package from UPF to obtain the PSI and determines the corresponding FEC ratio based on the received mapping list. 
· NG-RAN may perform PDUs discarding for the PDU set based on the FEC ratio and DL transmission progress if there is associated FEC ratio given for the PSI value.
· NOTE: This will require close coordination with RAN WGs. 
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